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For F a field and G a group, let FG denote the group algebra of G over F. Let ^ be a class of finite groups, and a class of fields. Call the fields F ± and F 2 {F t e^i = 1, 2) equivalent on S? if for all G, He &, FiGczFtH if and only if F 2 G~F 2 H.
In this note we begin a study of this equivalence relation, taking the case where ^ consists of all finite p-groups and ^~ those fields F, for which FG is simi-simple for all Ge Sf. 1* Let ζ n denote a primitive w th root of unity (over the field under consideration). Throughout the paper, p will denote a fixed odd prime, and all fields will be assumed to be of characteristic distinct from p.
For reference, we begin with a result from field theory. PROPOSITION 
Suppose F is a field and Ω an extension field of F. Let Ki = 1, 2 be fields such that Fa Kid Ω, and assume that KJF is a finite Galois extension. Then the following are equivalent.
(i) K x and K 2 are linearly disjoint over F (ii) JEi (g) F K 2 is a field
Proof. See [1] page 78 and page 149.
Let G be a group of order p n and K a field. We discuss the structure of KG. and [K] n . denotes the ring of n t x n t matrices over K.
If K is a perfect field, then A x cz K and for i Φl, the center of Di is isomorphic to K(Xi) = K([Xi{g) \ geG}), for some nonprincipal irreducible character χ* of G, K(Xi) c K(ζ p n). If T is any nonprincipal irreducible representation of G into the m x m matrices over an algebraically closed field F then T(G) is a finite p-group and thus contains an element S of order p in its center. Since T is irreducible, this central element must be a scalar matrix of order p, that is, a scalar matrix with diagonal element ζp.
Let χ τ be the character associated with T. 
We must have
This together with (*) shows that KG is determined by LG. The result follows.
If L is an extension field of the field K, we call A the maximal abelian p-extension of K in L if A is the composite of all finite abelian ^-extensions (of degree a power of p) of K in L. 
the following three types, (see [8] ).
oo if Ί p {n) = 1 for all n. In [8] the following proposition is proved. PROPOSITION The converse follows from Proposition 2.1. In order to solve the equivalence problem of the introduction we must eliminate the requirement on the characteristic in Proposition 2.2.
Let K and L be fields. Then K and L are equivalent on the class of all finite abelian p-groups if and only if the p-index of K equals the p-index of L.
For q a prime, let Q q denote the field of #-adic numbers. LEMMA 
Let q Φ p be a prime, and F a finite extension of Q q . Suppose R denotes the ring of integers of F. If G is a finite p-group and χ an irreducible character of G, then R(χ) = integers
Proof. Passman's proof of Lemma 1, [5] , p. 562, immediately generalizes to this case when we substitute R for Z and F for Q. PROPOSITION 
For q a prime, let F be a finite extension of Q q . Let R be the ring of integers of F, and R, the residue class field of F. Suppose G and H are finite groups of order s, with (s 9 q) -1. Then the following are equivalent
(i) RG-RH (ii) FG-FH (iii) RG-RH Proof, (i) => (ii). If RG ~ RH, then
F~ FH (ii) => (iii). F(G) determines the ordered pairs {f if F{χ^}, where χ t is an irreducible character, and /< = deg χ, . Also, F{χ τ )<zF(ζ s ).
But Fis of characteristic 0, so any absolutely irreducible representation of G can be realized in C, the complex numbers, and any character χ i9 has its values in Z(ζ s ).
Let Z q denote the integers modulo q. Z q cz R. As is well known, the characters χ t of Z q {G) are given by composition of χ t with the mapping into the residue class field, which is a subfield of R(ζ s ).
Let Π e R be such that ord Π = 1. So π divides q. Then Proof. Suppose the p-index of K equals the p-index of L. Let S be the prime subfield of K.
G ^ Z(ζ s )
Case (i) the p-index of K -r < oo Let T = S(ζ p r+i). The p-index of K equals the p-index of T. By Proposition 2.2, K and T are equivalent on the class of all finite p-groups.
If K is of characteristic q Φ 0, then T is the residue class field of the local field Q ff (ζ p r +1 ). By Proposition 2.4, F = Q Q (Z P r+i) is equivalent to T on the class of all finite p-groups. But adjoining a primitive p^th root of unity to Q q , gives a totally unramified extension of Q q , so that the p-index of F equals the p-index of T.
If K is of characteristic 0 let F == T. No matter what the characteristic of K, we have associated to K a field F, of characteristic 0, of the same p-index as K, and equivalent to K on the class of all finite p-groups. In a similar fashion, associate to L a field F' of characteristic 0. By Proposition 2.2, we must have K and L equivalent on the class of all finite p-groups.
Case (ii). The p-index of K -oo Let G and H be groups of order
If K is of characteristic 0, then
Suppose K is of characteristic q Φ 0. Then S(ζ p n) is the residue class field of the local field Q q {ζ p «).
By Proposition 2.4, S(ζ p n)G cz S(ζ p n)H if and only if
Since such a statement also holds for L, the result follows.
The converse is immediate by Proposition 2.2.
Let C n denote a cyclic group of order n. Proof. Assume K is equivalent to Q on all finite ^-groups. As
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